Within the scope of a growth study fattening, carcass and meat quality traits of MHS gene carriers (Nn) and homozygous negative (NN) castrated male pigs (n=96) kept under two different feeding systems were investigated. The experimental group was intensively fed during the whole fattening period (age 10 to 26 weeks). According to feeding recommendations for barrows, the control group was also fed intensively from 10P th P to 17P th P week (growth phase) while feed was restricted from 18P th P to 26P th P week (finishing phase). As expected, feeding system affected fattening performance significantly. Intensively fed pigs showed a higher daily feed intake in the finishing phase and in the complete fattening period while no differences could be found in the growth phase. Daily gain was higher in the intensive group than in control during the finishing phase and complete fattening period (∆ = 285 g and ∆ = 125 g, resp). Feed conversion ratio was superior in restricted feeding: intensively fed pigs took 230 g more feed/kg live weight. NN pigs had a higher feed intake and higher daily gain than Nn genotypes. Carcass quality was also influenced by feeding system: pigs of the experimental group which were on average 14.4 kg heavier than those of the control group had clearly more backfat and percentage of lean was significantly lower. A significant effect of MHS genotype on leanness was not observed. Within intensive feeding system Nn pigs tended to be leaner than NN pigs. In meat quality significant differences between feeding groups were found only for electrical conductivity and for intramuscular fat. For both traits higher values were measured in the experimental group. But meat quality was clearly affected by MHS genotype: in gene carriers significantly lower pHB 1 B values and higher conductivity after 24 h were found in loin and ham. In tendency, intensively fed NN genotypes had a higher intramuscular fat content than intensively fed Nn pigs. 
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Introduction
The genetic status of animals and its influence on growth and other production characteristics has been exhaustively investigated in pigs. The MHS stress gene is of special interest in that respect. It was found that reactors to halothane have higher carcass lean content (inter alia AALHUS et al., 1991; POMMIER et al., 1992) , but this trait is clearly connected with stress susceptibility resulting in poor meat quality SIMPSON and WEBB, 1989; GÖDEKE et al., 1998; GLODEK et al., 2004) . However, differences in fattening traits, carcass and meat quality between MHS gene carriers and homozygous negative pigs are less clear. In some studies authors found that MHS gene carriers grow faster than homozygous negative pigs (LUESCHER et al., 1979) ; others reported no difference in growth rates between genotypes mentioned (LEACH et al., 1996; MILLER et al., 2000; POMMIER et al., 1992; SATHER et al., 1991; SIMPSON and WEBB, 1989; THALLER et al., 2000) while some authors found higher daily gains in homozygous negative pigs (JENSEN and BARTON-GADE, 1985; WITTMANN et al., 1999) . Ambiguous reports about the influence of the MHS gene on feed efficiency ratio can be found in literature. McPHEE et al. (1994) and LEACH et al. (1996) reported an advantage of carriers and reactor pigs over halothane negative pigs, while other studies showed no effect of MHS-genotype on feed efficiency (EIKELENBOOM et al., 1980; JENSEN and BARTON-GADE, 1985; MILLER et al., 2000) . LEACH et al. (1996) also argued that if feed efficiency advantage of MHS gene carriers over negative pigs is, at least partially, associated with preferential deposition of lean rather than fat, than it is surprising that more studies have not shown feed efficiency benefits for carrier and reactor pigs. The objective of this study was to investigate fattening, carcass and meat quality traits of MHS gene carriers and MHS homozygous negative barrows kept under two different feeding regimes. To avoid too much fat in the carcass barrows usually get restricted feed in the finishing phase of fattening. The effects of an intensive feeding applied over the entire fattening period on growth and carcass performance of a frequent market pig should be examined.
Material and methods A total of 96 male castrated pigs of the German Hybrid Pig Breeding Programme (BHZP) was investigated in this study. The pigs were 4-way-crosses with a Piétrain x Hampshire type sire (db-boar 65) and a Large White x Landrace type dam (db-sow), representing a hybrid pig common in the market. All sires were heterozygous stress resistant (MHS genotype Nn) whereas all dams were homozygous stress resistant (NN). Owing to the autosomal recessive inheritance of the MHS gene, both NN and Nn carriers could be found within a litter. Genetic status of the piglets was determined by DNA test. The pigs derived from 24 litters which were sired by 20 boars. Four litter mates were randomly distributed into four groups regarding the MHS genotypes NN and Nn and two different feeding systems. The animals were reared in one commercial piglet production farm and arrived at the facilities of the Institute for Animal Breeding Mariensee at the age of 8 weeks. After one week of adaptation they entered the experimental period. The study was carried out in four trials from August 1999 to May 2001. Animals of the experimental group (intensive) had free access to feed twice a day. They got a feed used for commercial slaughter pigs with an energy content of 13.8 MJ ME per kg and 17.5% crude protein in the growth phase and 13.8 MJ ME per kg and 15.0 % crude protein in the finishing phase, respectively. To assure optimum supply of amino acids, lysin, methionin and threonin were added in this group. Energy to lysin ratio was set to 0.6 in the growth and to 0.7 in the finishing phase. Pigs of the control group were fed according to actual feeding recommendations of BHZP for barrows. From the age of 9 to 17 weeks (approx. 25 to 70 kg live weight) the pigs were fed ad libitum with 13.8 MJ ME per kg feed and 17.5% crude protein.
Energy intake per day was restricted to 34.0 MJ ME, in the second fattening phase from week 18 to slaughter energy content was 13.0 MJ ME and crude protein 15.0%. Excess feed was individually registered daily and feed intake was calculated. Live weights were registered on a weekly basis in order to obtain data for calculation of average daily gain and food conversion. In addition the pigs were scrutinised by magnetic resonance imaging (MRI) to achieve data on body composition. At the age of 26 weeks the pigs were slaughtered in the experimental slaughter house Mariensee. The following carcass quality traits were recorded: live weight before slaughter, weight of carcass sides, carcass length, dressing percentage, backfat thickness, and lean meat percentage, estimated by the FOM device. Meat quality traits included pH in M. long. dorsi 45 minutes and 24 hours post mortem (pH 1 and pH 24 ), electrical conductivity measured in M. long. dorsi and in M. semimembranosus 24 hours post mortem as well as intramuscular fat content, protein and water content in M. long. dorsi. The SAS software package 8.10 (SAS, 2000) was applied for analysis of variance. Fixed effects tested for fattening and carcass traits were: trial, genotype, feeding system and genotype*feeding system interaction. For meat quality traits day of slaughter was included into the model instead of trial. For multiple comparison of LSmeans the Tukey-Kramer test was performed. Random effect of litter was also included in the model. Data analysis was performed on the results of 91 animals; five pigs had to be excluded from the experiment because of infections during fattening. Results of simple statistics are given in Table 1 . The whole fattening period is partitioned in two phases: "growth" from 64 to 124 days and "finishing" from 124 to 179 days.
Results and discussion The influence of trial, feeding regime, MHS-genotype and interaction feeding*genotype on fattening traits is shown in Table 2 and 3. An effect of trial could not be observed except for feed intake in the finishing phase where barrows of the first trial ate more than barrows of the second one. Due to the experimental design, feeding regime affected live weight before slaughter, feed intake, daily gain and feed conversion in the finishing and complete fattening phase significantly. The intensively fed pigs showed an average daily feed intake of 3.75 kg in the finishing phase while no differences could be found in the growth phase.
Intensively fed barrows had a higher daily gain than the controls during the complete fattening phase (∆ = 125 g), which is mainly caused by the higher gain in the finishing phase (∆ = 285 g). Consequently, at the age of 179 days a live weight difference of 14.4 kg between feeding groups occurred. Referring to time, intensively fed pigs achieved a live weight of 115 kg eleven days earlier than the controls approximately.
As expected, feed conversion was superior in restricted feeding: ad libitum fed barrows needed 230 g more feed to gain one kilogram live weight. MHS-genotype did not affect fattening traits significantly, except for feed intake in the growth and entire fattening phase, and daily gain in the growth phase. NN pigs had a higher feed intake (∆ = 110 g) and a higher daily gain (∆ = 33 g) during the growth phase compared to heterozygous negative pigs from both feeding regimes. The results of this study are mainly in agreement with findings of SIMPSON and WEBB (1989) , SATHER et al. (1991 ), POMMIER et al. (1992 and MILLER et al. (2000) who reported no difference in average daily gain between the two MHS-genotypes. Contrary to the study presented, LEACH et al. (1996) found a significant difference in feed efficiency in favour of MHS gene carriers indicating that they produce less fat. The influence of feeding regime, MHS-genotype and corresponding interaction on carcass quality traits is shown in Table 4 and 5. As expected, feeding regime influenced all carcass traits significantly, whereas no effect of MHS-genotype was observed in this study. However, NN-genotypes tended to have more backfat (1.6 to 2.1 mm) and less lean (acc. to FOM 2.2%) than Nn-genotypes when fed intensively. This is also in contrast to the results of LEACH et al. (1996) who found clear differences in carcass weights and dressing percentages between the NN and Nn genotypes. An increased dressing percentage of MHS-gene carrier pigs was also observed by POMMIER et al. (1992) . On the other hand, SATHER et al. (1991) and MILLER et al. (2000) did not find differences between the two MHS-genotypes in dressing percentage which is supported by this study. Classification of carcasses according to the EUROP scheme, as presented in Table 6 , led to statistically significant differences between feeding regimes and MHS-genotypes, too. But it must be considered for this and the other carcass composition traits discussed above, that the barrows from the experimental group had a slaughter weight which does not meet the normal market requirements. From the genotype comparison it is evident that 12 from 47 NN pigs were classified as "E". The influence of feeding regime, MHS-genotype and interaction on meat quality traits is shown in Table 7 and 8. It is obvious that meat quality was very good in all traits. Significant differences between feeding groups were found for electrical conductivity in M. long. dorsi and in ham although there were no differences in water content. It is known that meat fluids contain charged compounds which enhance electric current conductivity, thus meat characterised by higher water percentage should be expected to be less resistant to a current and vice versa. As expected clear differences between the two feedings systems were found in intramuscular fat content: intensively fed pigs had 0.4 % more intramuscular fat than those from the control group. LEACH et al. (1996) and MILLER et al. (2000) . MHS-genotype did also not influence Chromameter L values, intramuscular fat, protein and water content of the meat. A significantly higher quantity of intramuscular fat influenced by feeding system and MHS genotype interaction suggests that homozygous negative pigs tend to deposit more fat than MHS gene carriers when fed intensively. This is in agreement with the lower percentage of lean in this group (Table 3) . Conclusions The data presented are part of a growth study, where muscle and fat depostion of castrated male hybrid pigs with different MHS genotype was analysed under intensive and restricted feeding. Testing scheme was age related, i.e. all group comparisons were made at the same age, but not at the same body weight. Consequently, fattening and carcass quality traits were clearly affected by feeding system. Likewise distinct influence of the MHS-genoytpe on these traits could not be found, only during the growth phase (10 th to 17 th week) feed intake and daily gain of homozygous negative (NN) pigs was higher, in particular when fed intensively. An effect of the MHSgenotype on carcass composition traits could not be observed in the study, but NNgenotypes tended to have more fat and less lean when not fed according to the feeding recommendations for barrows. It is obvious that all pigs slaughtered had very good meat quality. But MHS-genotype showed a significant influence on pH 1 in M. long. dorsi and ham, as well as electrical conductivity in M. long. dorsi and ham measured after 24 hours in favour of MHS negative pigs (NN). Due to a more favourable daily feed intake and daily gain during the growth phase and a superior meat quality MHS homozgous negative pigs (NN) provide an advantage over gene carriers. Since carcass traits of the pigs investigated do not seem to be influenced by genotype, there is no reason to use gene carriers in pork production.
